A survey was performed to assess organic pollution, water properties and the marine benthic community. The need to assess the environmental status of marine and coastal waters encouraged the design of specific biotic indices to evaluate the response of benthic communities to humaninduced changes in water quality. In this study of the benthic community structure in Ghanam Creek surrounding an industrial sewage discharge, water and sediment samples were collected at eight sites in the warm season and cold season. Environmental data on physical and chemical variables were also collected from each site and a multivariate analysis was carried out to determine the effect of environmental factors on the biodiversity distribution. The results indicated that the station furthest from the petrochemical industries (station located in Ghanam Creek) had higher species diversity and consequently a higher value for the Shannon-Weaver diversity index. The present study also showed that polychaetes were more abundant. Although polychaetes were also recorded at all the other stations, these stations had greater biodiversity with different numerically dominant species such as: Isopoda, Decapoda, Gastropoda, Copepoda, Bivalvia, Pennatulacea and Crustacea.
INTRODUCTION
The Ghanam Creek is of immense importance to regional trading, commercial development and an increasing number of petrochemical industries. However, large quantities of pollutants from industrial and non-industrial sources are entering the aquatic ecosystem.
In this study, environmental conditions in Ghanam
Creek (a relatively unpolluted river) were compared with those in the region of Ghanam Creek around the Bandar Imam Petrochemical Company (BIPC) sewage outlet.
Previous pollution surveys of Ghanam Creek (Nabavi & Savari ; Madhavi Soltani ) showed moderate pollution loads in the area. However, a new and more comprehensive assessment on the influence of organic pollution should more accurately reflect the current ecological health of the ecosystems within these creeks. Moreover, information on benthic macrofauna will help provide an integrative measure for assessing and improving the ecological health of the ecosystem (Pearson & Rosenberg ) .
This paper reports on this baseline survey of the benthic macrofaunal community within the Ghanam Creek. Water quality measurements and marine benthic communities were also compared in order to assess the impacts of existing industrial pollution in this area.
MATERIAL AND METHODS

Sampling stations
Ghanam Creek is situated in the northwestern Persian Gulf For the purposes of this study, eight sites along Ghanam Creek were selected. Stations 1, 2 and 5 were situated nearer the sewage discharge. Stations 3 and 4 were 500 m from the sewage discharge point; whereas stations 6, 7 and 8 were located in Ghanam Creek, away from the sewage discharge ( Figure 1 ). The precise location of each station was determined using a portable GPS unit (Table 1) .
Water sampling
Water samples were taken in three Nansen water samplers (transparent polyethylene bottles) from each sampling station. 
RESULTS
Macrobenthic fauna
Species numbers of macrofaunal diversity were higher in stations 6, 7 and 8 than in the lagoon stations 1, 2 and (c)). Numbers of individual organisms were also higher in stations 6-8 than in the stations nearer to the sewage discharge. However, station 4 had a significantly higher number of individuals than stations 1, 2 and 5, with more than twice the number of individuals being recorded (Figure 2(b) ).
The samples from the three stations nearest to the sewage discharge were dominated by polychaetes, Lycastopsis spp. being most abundant in both the summer and winter seasons. Even though polychaetes were also present at each of the other stations, there the samples were more diverse.
The numerically dominant species included Isopoda, Decapoda, Gastropoda, Copepoda, Bivalvia, Pennatulacea and
Crustacea. The least abundant species were Apseudes spp.
and Pyrene spp. in the warm and cold seasons, respectively (Table 2) .
Values for the Shannon-Weaver diversity indices confirmed that each station has a unique community composition (Tables 3(a), 2(b)). However, when data from the station samples were divided into two groups according to the location of the stations from where they were taken, there was little similarity in biodiversity (less than 10%) between the group representing samples from Ghanam Note: only species that contribute >5% of the total individuals are shown.
Creek and that from regions nearer the sewage discharge.
When data from the samples from the stations were divided into two groups representing the warm and cold seasons, respectively, and then aggregated within seasons according to their similarity, those from stations 1, 2 and 5 became allocated to one group and those from the other stations were allocated to a second group. The greatest similarity between stations in terms of biodiversity was for stations 7 and 8 in both seasons (Figure 3 ).
Water quality characteristics
Water temperatures were consistent along the length of the
Creek, varying between 24 and 26 W C (warm season) and 13
and 15 W C (cold season), with no significant difference between stations (ANOVA, p ¼ 0.985). Also, t-test analysis showed a significant difference between seasons based on water temperatures (p < 0.05).
The results of ANOVA analysis of water properties measurements are shown in Creek.
Rhoads () showed that salinity was directly related to temperature. Salinity percentage was consistent between stations because the bed was silty. Gray () showed that salinity percentage did not change in the granular sediment. OM was high in the whole zone. PCA enables non-linear relationships between H 0 and physicochemical properties to be identified so that the best weighting for the physicochemical variables may be determined. The analysis of PCA showed that H 0 was Figure 5) .
Physicochemical characteristics and macrofauna distribution
The Pearson's rank correlation analysis gave a correlation of À0.50 between DO and OM, and a correlation of 0.93 between change in the Shannon's index (H 0 ) and DO (Table 4) . Gulf is very small, so that that the retention time within the creek is high.
DISCUSSION
This research indicated that the input from the sewage outlet near station 5 is largely responsible for the pollution of the creek region. Our study provided evidence that pollution has spread to stations 1 and 2 because of the lack of natural flow out of the creek. Station 5 has the highest levels of OM within the creek and has an overall water 
